Objective: Sleep quality is strongly associated with parameters of mental and physical health and therefore a major public health issue. We wanted to evaluate this association in young and healthy students by a survey. Further, we aimed to detect the relevance of sleep onset latency and sleep duration for sleep quality.
introduction
Sleep quality is an important factor for health. There is evidence that insufficient sleep can lead to more accidents (1) . Poor sleep quality has major impacts on physical health in the long run. A significant increase of heart disease risk may even result in death (2) . Furthermore, sleep quality is often discussed in context with mental health. Evidence supports the hypothesis that poor sleep quality is associated with decreased mental health and well-being (3) (4) (5) (6) (7) (8) .
Psychiatric patients frequently experience sleep problems and poor sleep quality (4) . There is evidence that sleep quality is associated with poor mental health status in children and adolescents: onset and lasting of poor mental health was significantly correlated with sleep disturbances in a group of about 500 Japanese junior high school students (6). Hayashino et al. (8) found in a population-based survey, that the number of comorbid conditions was significantly associated with sleep quality and depression. Le Blanc et al. (3) found correlations between insomnia symptoms and lower quality of life, higher scores in depression, anxiety, stress perception and other variables.
Due to the major relevance of sleep quality and health, the objective of this study was to evaluate the association between subjective sleep quality and health parameters in basically healthy students. This group of young adults was neglected in recent studies that focused mainly on adolescents, clinical or representative groups. Sleep duration was included as part of sleep quality most of the time, surprisingly sleep onset latency played a subordinate role in sleep quality measurement. Therefore, we aimed to detect if self rated sleep onset latency and sleep duration affected subjective sleep quality.
methods
Data analysed for this paper were acquired in a survey related to mobile phone behaviours. 196 (76.53% female and 23.47% male; mean age was 20.05, SD=3.21) students of three different nurse's training schools in Upper Austria, and one technical college in Salzburg, Austria, were included in this data analysis. Participants had to obtain written informed consent, procedures were in accordance with the ethical guideline of expanded Helsinki Declaration (9) and those suggested by the American Psychological Association (10) .
In addition to demographic data we assessed sleep quality by a self created 3-item scale (e.g. How often during the past 2 weeks did you feel drowsy or sleepy during the day?). Response categories ranged from 0 (never) to 4 (very often). Reliability was sufficient (Cronbach's Alpha >0.50). Participants had to rate their average sleep duration and sleep onset latency during the last two weeks.
Further we used a self administered symptom checklist including ten very common physical symptoms (e.g. headache, back pain, nausea, fatigue etc.). Participants had to rate the frequency they had experienced each symptom during the last two weeks (0, never to 4, very often; Cronbach's Alpha = 0.72).
We used standardized questionnaires to measure trait anxiety (State-Trait Anxiety Inventory; STAI) (11) and to screen depressive symptoms (WHO-5 well being questionnaire; (12) . Possible pathological eating behaviours were assessed by the SCOFF questionnaire consisting of five "yes"/"no"-questions (13) .
Statistics. Data were analysed by correlation analysis and logistic regression model (PASW Statistics 17).
results
As correlation analysis in Table 1 shows, subjective sleep quality is significantly associated with parameters of mental and physical health. There was a higher correlation between sleep onset latency and subjective sleep quality than with sleep duration. In further analysis, a regression model including gender was calculated (Table 2) . Therefore continuous variables were dichotomized. For trait anxiety score (STAI), depression score (WHO-5) and symptom score we used median as a cut off point for high vs. low. Cut off point for sleep onset latency's was 20 minutes (till 20 minutes for short and >20 minutes for long), and 7 hours for sleep duration (<7 hours for short and 7 or more hours for long). Pathological eating was defined as >1 yes answers in SCOFF as suggested by Hölling and Schlack (13) . Best predictors for poor subjective sleep quality were high depression score and long sleep onset latency. Sleep duration and pathological eating behaviour were no significant predictors for poor subjective sleep quality ( Table 2) .
discussion
The present study supports previous results which suggested associations between poor sleep quality and parameters of mental and physical health. Self rating of sleep quality is not objective, but it represents what people actually experience and is therefore commonly used (14) . Results show significant increased risk of poor sleep experience for persons with high depression score (OR=3.90, p<0.001). Results also underline the importance of trait anxiety and symptoms for sleep quality.
Significant negative correlations between sleep quality and depression were also found by Hayashino et al. (8) and LeBlanc et al. (3) in general population samples. Significant negative relationships between sleep quality and depression as well as anxiety were detected by Mayers et al. (7) in a clinical sample. Kaneita et al. (6) reported positive associations between sleep disturbances and general poor mental health status in Japanese high school students.
We also included pathological eating behaviour in our analyses and did find significant correlations but no significant effect in 
<0.001
Poor subjective sleeping quality (1, 15) . Our results confirmed this findings but it was also found that sleep onset latency is even more important for subjective sleep quality. Difficulties to fall asleep were recently reported to have a prevalence of 7 to 16 percent in the general population while teenagers and young adults around 20 years are more commonly affected (16) .
One of limitations of our study was the high female proportion in the sample (76.53%), that can be attributed to the fact that most of the survey was done in nursing schools. Nevertheless, our study shows the relevance of mental health's and well-being's association with sleep quality, even in young and basically healthy individuals. For prevention purposes it is important to be aware of this association. When we talk about depressive symptoms, we should also focus on the increase of sleep quality. Improving sleep quality by learning functional methods for sleep hygiene and relaxation methods could even prevent depressive symptoms. 
